Postnatal development of cholinergic markers in the rat olfactory bulb: a histochemical and immunocytochemical study.
The present study has defined the developmental time course and the distribution patterns of neuronal fibers and cell bodies displaying acetylcholinesterase (AChE) activity or choline acetyltransferase (ChAT) immunoreactivity in the rat olfactory bulb. The results indicate that the deployment of centrifugal AChE-containing fibers is essentially postnatal. The subset of atypical glomeruli, including the modified glomerular complex, is innervated as early as the first postnatal day while the normal ones are not reached by this type of afferent before postnatal day 6. The comparison of AChE labelling with ChAT immunoreactivity strongly supports the assumption that AChE-containing fibers represent mainly, if not exclusively, the cholinergic bulbopetal innervation emanating from the basal forebrain. A quantitative study has confirmed that the density of labelled fibers increases gradually in the postnatal period and spreads heterogeneously among the bulbar layers. The selective precocious innervation of atypical glomeruli is in favor of their involvement in the early processing of olfactory information in the olfactory bulb. Acetylcholinesterase is also expressed within a subset of ChAT-negative interneurons of the developing olfactory bulb. The number of neurons expressing AChE increases from birth to postnatal day 15 and then decreases to reach the adult value on about postnatal day 30. This neuronal population could constitute a cholinoceptive subset mediating the effects of cholinergic afferents on the bulbar neuronal network.